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(54) CH0C0S K3rOT08JTEHHH X0BKHX 'iTJUC- 
^'<i'/) HaoeperaKHe othocmtck 



j BOflHHKOBOft rSXKMKQ H MOlKflT CUT* HC- 
, t ; ■ noJiiaoaaHo psix jieaKH cjihtkop kjemxkh 
Ha nnacrHHti. ' Hao6pe*attue noaHorweT 



_ ncnyvowa tdkkhx xpeKttKsBux nnaCTHH. 
./<! ;CjihtOX KptMMHn nfljry^awT hotokok ner- 
ichx hohob upe»Mym«cTBaKHo apflopoAai ■ 
AePiTapR« r raroot b HrirpoaiQT-. iffloBepx-' 
hocts cicona, fcgpHHpywT 0(5jiyvefti?a>< no- 
.8Hp:CKOCTM CJIKTJCfl floaaw no xpaftKoft 
m«pc 10 1T tM" B npit KOMHaTKoft TewiepB- 
Typi-. mm oe^yiowweM abaaMH no KP»fl~ • 
Kaft Mftpe 10 ,c cm* 1 np« Twneparypt «a 
'Me'pee 700 X, Kmi borryvexneM floaaHH 
no xpaAMafi Map* 10" CM" a npJ« tskti*- 
paTypft nocJiepar.*«HOMworo owiira .He 
mchk b 840 Ki np-r Taxiix. yenoDiwx ofi- 
paeoTKjC- CTIKTKA noji ero noaepsth.oCTBw 
Ha t-nyUHHe, pasHoft ajwhb npofiara ho- 
: kob,. $e>pwrtpycTCJi ofcrtacti. paeaxpaMwc, 
: - oCecneKHnattTsaa cton turacTHmr xpeM- 
hhh aaflBHProft ? oJiiuhiIm - 3 a .n.<$>-rnbi. 
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' U82757 
HsoSpeTtunfft othoc>!tc« k otaaeTH 
nojiynpoBOflxjocoioft rbxnonarvm « kqjk«t 
(Sht* Kcnoni>ao»aHO npsi HararosjieRioc 
| -roitKWx tuiocxonapiuinanbHibc rarae^MX 
kpbkHks, HCnojiisyflMhtX' np*HwymtcTB«H- 
iio b KanecTB« o6paan'oi pnn crpyx-ryp- 

HCCJI«AOB«Mtlfi. 

Hana H3o8p*?BKHX - iieiMnoine npo- 

KSBOflHTtniHOCTR K B0cnp0K9B0flKNaCTH 

traroTCsjieHK* jvtbctrh. 

II p H M ft p 1 . noBapXHOCTto XpCM- 

Hw«aoro cronca oSjiyvaiaT iiotokok npo- 
•TOHOB C 9KapriCBft- 7 _MsB JJO AOflu 5V 

•10 ' en -3, . B peayiiibTaTe ao/mawta 
nonyvaicT cKaaotyw ruiaCTHHy T<3nop»Hoft 
350 H8 Tpefiy»«yto flOnarrHKT«ra,Hofi 

Mexamrtacxott oflpaBoTicM. Tojinjma nji»c- 
TMKhi anpaflanfleTCJi jmnKo/1 npoflers upa- 
tohob y««a*K«oH: aHeprxtt ■ xpewraH. 

npnN«p2.' IToBapXHOCTJi fepOM*- 

HHBnoro crtKiica oarryvtaioT ctotoisom npa- 



amioHHh* ot*ht cJTwnra npH reMnopaTy- 
pe 650'K b TeieHn« 2,5.10 } e, p pe- 
synhraTe v«rc cjcinmBaerc* una cthm a 
TOJimHHoft 350 kjcm, He Tpefiywinato 4onon- 
»!TariI.H0f>- HCXBHJOieCKOK a0pa.C5oTK«. • 
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TOHOS t'»Hlj;H«fl 2,5 MSB go float! 
JO cm"* h TeMntparype 750 K. H«noc- 

PMCTBeHKO B. IJpOUeCCS Ofi/fyXBKW* rio/iy- 

vaKjT cicojioTy« njiaa*HHy rcHnxKOft ' 
50 mem, Rfi tP«6yianwo AononHirrejiiHoft 

Me*.UlMWaOJCOfl OBp*5CTKTl. 

„ : II P H K •' p 3. IIOBCPIUIOCT* xpeM- 
,«KEsaro aiMTxa oajrywoT tiotgkom npo- 
TOKOH c »Kepr»i«ft 7 Man ao aoau 5'* 
•*10' cw** . 3aTt.M'nposonfli nocnepfiAH- 



l- Cnocoe karpTpBnemia tohkhx ruia- 

10 ClUJr KpAMHHK, BKnWHBjomHft HX OTJIeJIiHHe 

or cjwtj;* nyTeM 4jophhi>obohhx 'nosapx' 
ftocrw cxona, amn<iini|Nllei 
tcm, t, to , c ue.^6»■ ROBkimftKMji npoHaao- 

AHTB/liHOCTH K BOCrTDOMflBOAKHOCTIT K3T0- 

tS to»n*)ow, nosepxHbcTt cxona ftopMHpy- 
»t oCrtyveHHSH tnnTita hotoicom nerionc j 
no ho a npaKStymacTBeHHo Beyjopotfa; flBft- 
•T«pHx, rejtwn k RarjscaoH cflHTxe. ■'. 

2. Cnoco6 no n.l, » t Ji n x i n- j 
20 a it 6 c ft reM, ito cjixtok oflJiyva»T i 

«osanK no xpaftHefc M «p« IO ,T c«* a npK 1 

KOMMATKOfl TQHRepaTyps « 

3 . Cnoco6 non.l.oTjiHiaw-" 

D H j( C H TEM, 1TO CJIHTOK pfiflyttaXIT 

" aoaawii no xp*i»K»<t xape IO'«CM* 4 npH 

■TiMnapaType hb kbhsc 700 X, 

• A. CnocoB no n, 1 , o t ji h i a m- 

•w k ft ,c a to' i. vto. cmfToic offnyHawT 

.AoasMH no KpatfHeA ncpe 10 ,J cM" a npn 
* TcMnepaType nocnepaAHUUHoiTHoro or»(* • 

r* we MCMtsa 340 K.. 



CoeTMMTQfl* B.3*TIOPO«crK*T 

Peaajerop T^.aygKQBa Texpea JI.OjwteKK KoppeKTop H.MycKa 

"Saxej 109/flCTI Thpsk 448 IIozwiCHoe 

BPHHIIK rocyflttpcTBeMHoro komhtbts CCC? 
no A«naw K3o6peTciwft h otkvutvBi 

tfocxim, y-J5, Eftyocxax MS6 . , 5.^/5 

. .nponsso4CTBeHKo-no/ufrpa(J»njecKO« npeanp k*t ma , r .y*ropi3fl, yn . np Dckt H&ii , 4 
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(21) 3719121/31-25 

(22) December 30, 1983 

(46) June 27, 2000. Bulletin No. 18 

(71) Institute for Nuclear Physics Under the Academy of Science of the Kazakh Soviet Socialist 
Republic 

(72) VF.ReutovandShShlbragimov 
. (53) 621.382(088.8) 

(56) USSR Inventor's Certificate Specification No. 659061, Int. CI. B28D 5/00, publ. 1977. 
(54) A METHOD FOR PRODUCING THIN SILICON WAFERS 

(57) The invention relates to the semiconductor engineering and can be suitably used for cutting 
of silicon ingots into wafers. The invention allows to ensure a fast and reproducible production 
of thin silicon wafers. A silicon ingot is implanted with a flow of light ions of, advantageously, 
hydrogen, deuterium, helium and is heated. A cleaving surface is formed by implanting the 
surface of the ingot with doses of at least 10 17 cm" 2 at a room temperature or by implanting with 
doses of at least 10 16 cm" 2 at a temperature of no less than 700 K or by implanting with doses of 
at least 10 15 cm" 2 at a temperature of post-implantation annealing of no less than 840 K. Under 
such conditions of treating the ingot, an expansion area is formed under its surface at a depth 
equal to the path length of ions, ensuring thereby that a silicon wafer of a predetermined 
thickness is cleaved off. 3 dependent claims. 



The invention relates to the field of semiconductor engineering and can be suitably used 
in manufacturing thin plane-parallel silicon wafers used predominantly as samples for structural 
investigations. 

It is an object of the invention to improve productivity and reproducibility in the 
manufacture of wafers. 

Example 1 . The surface of a silicon ingot is implanted by a flow of protons with 
energy of 7 MeV up to a 5 x 10 17 cm" 2 dose. As a result of implantation, a cleaved wafer 350 
micron thick is obtained which does not require additional machining. The wafer thickness is 
defined by the path length of protons of said energy in silicon. 

Example 2 . The surface of a silicon ingot is implanted by a flow of protons with 
energy of 2.5 MeV up to a 10 17 cm" 2 dose at a temperature of 750 K. Directly in the process of 
implantation, a cleaved wafer 50 micron thick is obtained which does not require additional 
machining. 

Example 3 . The surface of a silicon ingot is implanted by a flow of protons with 
energy of 7 MeV up to a 5 x 10 15 cm" 2 dose. Then, post-implantation annealing of the ingot is 
carried out at a temperature of 850 K for 2.5 • 10 3 sec, resulting in that a wafer 350 micron thick 
is cleaved off which does not require additional machining. 

Claims 

1. A method of producing thin silicon wafers, comprising separating them off an ingot by 
forming a cleaving surface, characterizedin that, in order to improve productivity and 
reproducibility in the manufacture of wafers, a cleaving surface is formed by implanting the 
surface of the ingot with a flow of light ions of, advantageously, hydrogen, deuterium, helium 
and by heating the ingot. 

2. The method according to claim l,characterizedin that, the ingot is implanted 
with doses of at least 10 17 cm" 2 at a room temperature. 



3 

3. The method according to claim l,characterizedin that, the ingot is implanted 
with doses of at least 10 16 cm" 2 at a temperature of no less than 700 K. 

4. The method according to claim l,characterizedin that, the ingot is implanted 
with doses of at least 10 15 cm" 2 at a temperature of post-implantation annealing of no less than 
840 K. 
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I, Boris M. Nefedov, an expert of Gorodissky & Partners Law Firm, having business 
address: B.Spasskaya str. 25, stroenie 3, Moscow 129010, Russia, hereby declare that I am a 
translator of the document attached and certify that the following is a true translation to the best 
of my knowledge and belief. 

Attached document: 

1. Soviet Union Inventor's Certificate Specification No. SU 1282757 Al. 
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(S4) MANUFACTURE OF SEMICONDUCTOR SUBSTRATE 

(11) S9-M217 (A) (43) 29.3.1984 (19) JP 

(21) Appl. No. 57 164463 (22) 21.9.1982 

(71) NIPPON DENKI K.K. (72) KUNIO NAKAMURA 

(51) Int. CP. H01L21/20.H01L21/2S3.H01L21/324.H01L21/M 

PURPOSE: To obtain the polycrystalline substrate, in which mobility is high and ^ ^ j 

leakage currents are little, by coating a conductive substrate coated with an \, * 
insulating thin-film or an insulating substrate with a polycrystalline bi film. : 
implanting H, ions to the polycrystalline Si film and radiating laser beams to 1 ; 

CONSTITUTION: A polycrystalline Si layer 3 is deposited on an SiO, film 2 form- 
ed on the Si substrate 1 through a vapor growth method, and H, io ns of the 
quantity of implantation of approximately 10,,/cm' are implanted to the layer 3. 
The Md:YAG laser beams 5 are irradiated and scanned to the layer 3 in energy fl , 

density of approximately 2J/r.m ! . ind the layer 3 is annealed uniformly. Implant- \ \ > ) 

ed H, is intruded simultaneously to a crystal grsi.i boundary, and dangling_ r - 

bonds' are terminated and_ejtcellent_p.olycrxsta)Une^i js.jobtamed. Accordingly,? 1 ?" -< === 

the polycrystalline substrate suitable for an IGFET is acquired. ■■ J - J 
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